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.^V)W^ a lifting appa^tus for carrying said aircraft to an elevated altitude. 



An aerial lamich and recovery system for an aircraft, said system comprising: 



a tow line connecting said lifting apparatus to a base structure, 
launching meansland 
arrestment means;^ 

said lifting apparatus being sbrially deployed from said base structure, said laxmching 
means being adapted to carry Wd aircraft to said elevated altitude and release said 
aircraft for flight mode, said arrestment means being adapted to capture and retain said 
aircraft from mid-air flight, said tobjv line enabling said lifting apparatus and said captured 
10 aircraft to be pulled back to said basfe structure. 

129. 

"^'^"^Q^d^^ An aerial launch system for anVrcraft, said system comprising: 
'Q a lifting apparatus for carrying said aircraft to an elevated aW^ 

^ a tow line connecting said lifting ^paratus to a base structure, and 

m laimching means, 

said launching means being adapted to carry \aid aircraft to said elevated altitude and 
release said aircraft for flight mode. 

13( 

^IjJP The aerial launch system of claim \2p in A^ich said lifting apparatus is a parasail, 

p ^ said base structure comprising a transportable conveVance comprising a water craft 

capable of creating a relative v^nd through forward movement sufficient to provide lift to 
said parasail. 



/ 
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The aerial launq^ system of ^laim 129 in which said launching means comprises a 
housing for releasably rec^ving safid Wcmft, said housing being attached below said 
lifting apparatus. 

132. 

The aerial launch systemYf claim 129 in which a winch is provided to facilitate 
aerial deployment and recovery of^aid tow line, said v^nch enabling said lifting 
apparatus to be maintained at variablip altitudes. 

133. 

The aerial launch system of claii^ 132 in which pulleys are provided for varying 
the point of deployment of said tow line fmm said base structure. 

i: 

The aerial launch system of claim 12^ ir^which said lifting apparatus is a lighter- 
than-air balloon. 

1\: 

The aerial launch system of claiW 13 (An wAich said lifting apparatus is a lighter- 
than-air balloon in combination within/^^4>^asail. 

136. 

The aerial launch system pfttlaim 129 in which^Wid base structure is a 
transportable conveyance comprising a wheeled vehicle.^ 

i: 

An aerial recovery system for an ai/craft, said systen?^comprising: 
A lifting apparatus for carrying sslid recovery system t^n elevated altitude, 
a tow line connecting said aerial apparatus to a base strucVre, and 
arrestment means; 
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said lifting apparatus ^ing aerially deployed fpe^ said base structure, said arrestment 
means being adapted to\apture and retain ^id aircraft from mid-air flight, said tow line 
enabling said lifting appa^tus and said/Sptured aircraft to be pulled back to said base 
structure. 

.138. 

The aerial recovery sys^tem of claim 137 in which said lifting apparatus is a 
parasail, said base structure comprises a transportable conveyance comprising a water 
craft capable of creating a relative wind through forward propulsion sufficient to provide 
lift to said parasail. 

f39. 

The aerial recovery system o|claim 138yfti which means are provided for varying 
a geometry of a canopy of said parasail, ]^hg;ebyVair drag on said parasail may be 
controlled. 

140. 

The aerial recovery system of claip^ 137 in which said lifting apparatus is a 
lighter-than-air balloon. 

t 

The aerial recovery system of claim 137 in which said lifting apparatus is a 
lighter-than-air balloon in combination within a parasail. 

142. 

The aerial recovery system of claim 137 imwhich said base structure comprises a 
transportable conveyance comprising a wheeled venicle. 

143. 

The aerial recovery system of claim 137 in wh&h said arrestment means 
comprises a hook attached to said aircraft in such a posi\ion whereby said hook is 
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adapted to engage aiiarrestment line supported by said aerial lifting apparatus as said 
aircraft comes into cojitact with said arrestment line. 

144. 

The aerial recovery system of claim 143 in which said arrestment line is said tow 



line. 



145. 



The aerial recovery svstem of claim 137 in which a hook is attached to said 
recovery system in such a position whereby said hook is adapted to engage an arrestment 
line attached to said aircraft a^said aircraft comes into contact with said recovery system. 

146. 

The aerial recovery syste&i of claim 137 in which a high visibility strip of 
material is attached to said recoverv system near the point of engagement of said aircraft 
to said recovery system to assist th^pilot in acquiring and identifying the enga.gement 
point and for guidance in maneuvering said aircraft into engagement with said recovery 
system. 

147. 

The aerial recovery system of clahn 137 in which a camera is attached to said 
recovery system near the point of engageriient of said aircraft to said recovery system, 
said camera pointing in the direction of said^incoming aircraft so as to detect said aircraft 
for guidance in maneuvering said aircraft intc^engagement with said recovery system. 

148. 

The aerial recovery system of claim 137 in which said arrestment means is 
oriented such that said aircraft is captured from itsmight path that is non-coincident. 

149. 

The aerial recovery system of claim 148 in whkh said flight path and the straight 
extension of said flight path does not pass vertically ov^ said base structure. 
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An aerial recovery system for an/kircraft, said system comprising; 

An arrestment oable held up afrleast one end. 

Said aircraft conmins a device for capturing said cable, 
said aircraft contains structure suimble for deflecting said cable laterally into engagement 
with said capturing device. \ / 

\ / 151. 

The aerial recovery system o^laim 150 where said cable is held up by a lifting 
apparatus. 

152. 

The aerial recovery system of clai^ 150 where said capturing device is a hook. 

\sL 
) vdiere 



The aerial recovery system of claim 160 



; said hook has a cable retaining device. 



An aerial recovery system for an^^rcra^, said system comprising: 
An arrestment cable, said cable att^chffd at least one end to structure sufficient to 
support the weight of the cable and aircraft,^ook attached to said aircraft, said 
arrestment cable is deflected laterally relatfve^olsaid aircraft by aircraft structure into 
engagement with said hook. 



The aerial recovery system oy claim 




hich said structure is the wing. 



The aerial recovery systemr of claim 150 in wMch a guide spanning between an 
attachment on a forward portionpf a fuselage section ofisaid aircraft to said wing directs 
said arrestment line to said captliring device. 
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157. 



which said capturing device is 
ft at a juncture of said fuselage section 



The aerial recbvery system of claim 150 in which said capturing device is 
positioned on a forwai^ inboard edge of a vnng of said aircraft. 

1 

The aerial recovei^ system of claii 
positioned on a section of \ fuselage of & 
and a wing of said aircraft, 

159. 

The aerial recovery sysiexxf of claim 1 50 in which a propeller guard deflects said 



160. 





arrestment cable away from the propeller. 



An aerial recovery system for an aircrafu said system comprising: 

An arrestment cable, said cable attached at least one end to structure sufficient to 

support the weight of the cable and aircraft, a tlook attached to said aircraft, said 

\ / 

arrestment cable is deflected laterally relativeyto said aircraft by aircraft structure into 
engagement with said hook. 

The aerial recovery system of claim 160 ir 
laterally inboard relative to said aircraft. 

162. 

The aerial recovery system of claim 16Q'in which sai^ structure is swept aft 15 degrees or 

5sin 




aid arrestment line is deflected 



more to more reliably deflect said arrestment line to saig hook 

163. 



51 in which said structure is swept forward 20 



The aerial recovery system of claim 1 



degrees or more to more reliably deflect said arrestment line !o said hook 
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164. 



The aerial recovery system of claim 160 in which said wing is mounted to the fuselage of 
said aircraft with a pivot, said pivot having a ver^cal axis which allows the wing to vary 
its sweep relative to the fuselage. 

165 

The aerial recovery sykem of claim 160 in which said arrestment means fiirther 
comprises a harness for suspending said aircr^ in a level attitude, said harness being 
attached to a top surface of said ^craft, said hamess having a lead end attached to said 
hook, said hook being detachable kpon engagement with said arrestment line, whereby 
said hamess is connectable with said arrestn^ent line through said hook to effect level 
attitude suspension of said aircraft. 

166. 

The aerial recovery system of claiiii/160 in jvhich said arrestment means fiirther 
comprises a pivotable arm member for suj^|)endin/ ^id aircraft* in a level attitude fi-om 
said arrestment line, a pivot point of said/jUvotable arh^ being attached to a top surface of 
said aircraft, said pivotable arm having f distal end forming said hook, said pivotable arm 
being pivotable from a retracted positicAi to an\erected position upon engagement of said 
hook with said arrestment line, whereby said pivotable arm is connectable with said 



arrestment line through said hook to e^ect level attitude suspension of said aircraft. 

167. 

The aerial recovery system of claim 137 in which said arrestment means 
comprises: 

at least one arrestment line suspencfed below said lifting apWattis, 
a hook attached to said airpaft, 

said hook being placed in/such a position whereby said iJbok is adapted to engage 
said arrestment line as said aircraft comes into contact with said a\estment line. 
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The aerial retovery system of claim 1 37 in which there is an engagement point on 
the recovery system fdr contact and capture of said afircraft, a suspension cable supported 
by said lifting apparatus\in turn supports said engagement point, a mechanism is 
provided to retract said si^pension cable in order tp raise said engagement point and said 
aircraft. 

169. / 

The aerial recovery sy\tem of claim 137/in which there is an engagement point on 
the recovery system for contac^d capture of Said aircraft, a suspension cable supported 
by said lifting apparatus in tum supports said Engagement point, a recovery line passes 
primarily forward from the engagement pointf to the base structure that is suitable for 
pulling said engagement point and aircraft over to said base structure. 

1*70. 

The aerial recovery system of claim V67 in whith said arrestment line is 
suspended directly from the tow line. 



The aerial recovery system of claim l^^TJiAvhich^ plurality of arrestment lines 
are suspended below said lifting apparams. \ 

/ ^^2. 

The aerial recovery system of daim 171 in\vhich at least some of said arrestment 
lines are suspended from said tow linq 

173. 

The aerial recovery system ofjfclaim 160 in whiclWultiple arrestment lines are 
positioned in a parallel relationship ajid spaced apart at rigHt angles to the direction of 

for recovery so as to increase the lateral capture 



travel of said aircraft as it approachej 
envelope of said recovery system. 
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The aerial recove^ system of claim/oTSn which a winch is provided to facilitate 
aerial deployment and recovery of said t(jv^eysl^id winch enabling said lifting 



apparatus to be maintained aiy variable altituaes. 

175. 



i|i 



The aerial recovery system of claim 174 in which pulleys are provided for 
varying the point of deployment of said tow line from said base structure. 



176. 



lo^ A recovery system for an ai^raft, said system comprising a vertically oriented 

arrestment line supported from a structure having sufficient height to position said 
arrestment line in a path of said aircr^ when in flight such that said aircraft is adapted to 
engage said arrestment line to enable an*estment and recovery of said aircraft on said 



arrestment line. 



The recovery system of claim 1 76yvhere said structure is a boom. 

178. , 

^ A recovery system for an aircraft, said system comprising a plurality of 
arrestment lines aligned in parallel orientatiorLnd having a spaced apart relationship to 
each other, said arrestment lines being supported from a structure having sufficient 
height to position said arrestment lines in a path o^f said aircraft when in flight such that 

said aircraft is adapted to engage at least one of sard arrestment lines to enable arrestment 

\ 

and recovery of said aircraft on said arrestment lines\ 

179. 

The recovery system of claim 178 in which said \upport structure comprises a 
boom, said arrestment lines being supported in a vertical orientation from said boom. 



\ 
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The aerial racovery system of claim 137 in which said arrestment means contains 



a net. 



181. 

The aerial recovery system of claim 1 80 wherein said net is suspended from said 
tow line. . 

182. 



The aerial recovery system of claim 1 80 in which said net hangs in a vertical 



plane. 



183. 




The aerial recovery system*(^f claim 1 80 in which said net hangs in the plane of 
said tow line. 

18^ 

An aerial recovery system for anWeraft, said system comprising: 

A net, a draw string that passes ardbnd the periphery of said net and is slidably 

attached at points aroimd the periphery <ff s^d net, a support system sufficient to carry 

the weight of the net and the aircraft, s4id draw string is connected to said support system 

and said draw string is suitable for piling the periphery of the net together around the 

/ \ 

back of said aircraft to encapsulate jfaid aircraft d\ring arrestment. 

185. 

An aerial recovery system for an aircraft, saiAsystem comprising: an aerial 
apparatus for carrying said recovery system to an elevated altitude, a net to capture said 
aircraft, said net has at least three attach pomts spaced afbund the periphery of said net, 
lines attached to each of said net attach points extend up tAsupport said net and aircraft 
from said aerial apparatus, the load on said lines during and\fter arrestment holds the net 
around said aircraft to help retain said aircraft. 
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186. V 



An aerial rebovery system for an aircraft, said system comprising: an aerial 
apparatus for carrying said recovery system tp an ^evated altitude, a net to capture said 



aircraft, said net havin^erodynamic drag p^odu^i^ fabric at the periphery of the net 
suitable for pulling the periphery of the net around said aircraft after engagement. 



187. 

An aerial recovery systMi, said system comprising: an aircraft, a net suspended 
below a support system, said support system capable of holding the weight of the net and 
aircraft, a hook on said aircraft positioned so as to engage a line in said net during 
engagement. 

188. 

An aerial recovery system for an aircraft, sjkid system comprising: an aerial lifting 
apparatus for carrying said recovery system to an/elevated altitude, a contact location on 
said recovery system for engagement with said aircraft, a mechanization for increasing 
the travel of said contact location and said airp^ft during recovery relative to said aerial 
apparatus. 

m 

The aerial recovery system of claim l/S^S in\^hidti said mechanization is a hanging 

cable capable of carrying the weight of the aircraft, ^aid cable is above and provides the 

/ \ 

support for said contact location, said hanging cable in turn is supported at its upper end 

/ \ 

by said aerial apparatus, said cable does not carry a tovAload from base structure to said 
aerial lifting apparatus said contact locatio i being free to^wing forward with said aircraft 
after engagement. 
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190. 



The aerial rec<J^ery system of claim 188^ which said mechanization is a cable 
capable of canying the \^|eight of the aircraft, said cable prior to recoveiy is at right 
angles to the direction of tr^el of said aircraft Ind provides the support for said contact 
location, said cable in turn is supported at its u^j 



contact location being capable (}f swinging fonvard with said aircraft after engagement. 



iper end by said aerial apparatus, said 



The aerial recovery system of^laim fl88 in which said mechanization is an 
elastic element located in the structural^|oac/ path between said contact location and said 
aerial apparatus. 



The aerial recovery system of cL 
device located in the structural load 
apparatus, said sliding device allowin] 
apparatus 



of: 




ch said mechanization is a sliding 

contact location and said aerial 
said aircraft relative to said aerial 



said method comprising steps 



A method for launching and 



lifting said aircraft to an elevked altitude by means of a lifting apparatus, 
connecting said lifting apparatus to a base structure by\tow line, 
launching said aircraft at saijl elevated altitude, and 
maneuvering said aircraft in o arrestment means while in flight. 
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194. 



The method for punching and recovering an aircraft of claim 193 in which said 
lifting apparatus is a para^l. / 

195. 



A method for launching an aircraft, saij 



1 



lifting said aircraft to an -elevated alti i de 



connecting said lifting apparatus to a 



d comprising steps of: 



/L 

►y means of 



a lifting apparatus. 



jase structure by a tow line, and 



launching said aircraft at said elevate d altitude. 

\^ 196. 

A method for recovering an aitcraft, said method comprising steps of: 
deploying a lifting apparatus to^an elevated altitude, 

connecting a lifting apparatus to a base structure by a tow line, and 

\ 

maneuvering said aircraft into arrestment means while in flight. 

197. 



The method for recovering an aircraft pf claim 196 in which said lifting apparatus 



is a parasail. 



The method for recovering an aircraft of claim 196 in which said maneuvered 

. • .■ ' ■ \ - 

aircraft is adapted to engage said recovery system while flying a non-coincident flight 
path. 

199. 

The method for recovering an aircraft < 
means are adapted to decrease an arrestment 1 
arrestment. 




196an which said arrestment 

\ 

ed on said aircraft during 
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launch 



200. 



The aerial laui^h and recovery system of cl^m 128 in which said lifting 

apparatus is a parasail, said base structure comprisiAg a transportable conveyance 

\ ' / 

compnsing a water craft capable of creating a relative wind through forward movement 

sufficient to provide lift to said parasail. 

'I 

201. 

The aerial launch and recovery system o^f claim 128 in which said launching 
means comprises a housing for releasably receiving said aircraft, said housing being 

attached below said lifting apparaWs. 

. \ 



202. 

The aerial launch and recovery system of claim 128 in which said launching 
means comprises a housing for releasdbly /e^ivn^^^aid aircraft positioned on said tow 
line at a point remote fi^om said lifting apparatus. ^ 



The aerial launch and recovery sy; 



203. 




tern of claim\128 in which said arrestment 



means comprises a hook attached to sMd aif^aft in such a position whereby said hook is 
adapted to engage said recovery system as said aircraft comes into contact with said 



recovery system. 



204. 



The aerial launch and recovery system of ijlaim 128 in which said arrestment 
means is oriented such that said aircraft is captured.from its flight path that is non- 
coincident. I \ 

205. 

The aerial launch and recovery system of claim 128 in which said recovery 
system utilizes a net for recovery pf said aircraft. 
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The aerial launchUnd recovery system of claim 128 in which said aircraft 
engages said recovery systWi at a point over syd aircraft's center of gravity when said 
aircraft is in a level attitude ftereby holding said aircraft in a level attitude. 



The aerial launch and recbvery systemj 
positioned on a forward edge of a vring of sai^ 



i )f claim ^03 in which said hook is 
a airotaft. 



The aircraft recovery system of claim 
apparatus. 



said support system is a lifting 
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